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(54)CnOCOE OJlEKXPOWJIAKOBOrO flEPEnJlABA KOMflAKTHblX MATEPHAJIOB 



(57) Pecjjepar: 

Hao6peTeHne othochtca k cneuaanbHotf 
oneKTpoMeTajinyprHH, b MacTHOCTU k 
aneicrpoLUJiaKOBOMy nmbio, m wokgt 6biTb 
Mcnorib30BaHo An* nonyMeHHn AeTanefl. Cnocoo" 
BKniwaeT nsroTOBJieHne H3 otxoaob 
npon3BOACTBa aaroroBOK, nonyneHne M3 hwx 
pacxoAyeMbix sneicrpoAOB, bboa cfyuoca, 
nnaaneHne pacxoAyeworo oneiapoAa h 
cfDopMnpoBannfl cnnTKa. B KanecTBe otxoaob 
n po m 3 boact Ba ncnonb3y»OT KOMnaKTHbie OTXOAbi 



MeAn m/mjih ee cn/iaBOB. PacxoAyeMbie 
aneicrpoAbi nnn 3aroTOBKn ann kiaroTOBXieHkin 
pacxoAyewioro aneicrpoAa AononHHTenbHo 
noABepraior TepMHHecKofl o6pa6oTKe 
BbiAepJKKe npn TeMnepaType 300-600°C b 
reMeHwe 0,5-4,0 h. Cnoco6 no3BonaeT noBbicmb 
KanecTBo cnnTKa, a TatoKe M3roTaBnnBaTb 
AeTa/in Arm MeTannyprvmecKoro npon3BOACTBa, 
HanpkiMep pwribHue Mac™ c£ypM AOMeHHbix 
ne^ei*. 7 3.n.<t)-nbi. 
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(54) PROCESS OF ELECTROSLAG REMELTING OF COMPACT MATERIALS 



(57) Abstract: 

FIELD: special electrometallurgy. 
SUBSTANCE: process of electroslag remelting 
includes manufacture of billets from 
production scrap, manufacture of consumable 
electrodes from them, injection of flux, 
melting of consumable electrode and 
formation of ingot. Compact waste of copper 
and/or its alloys is used in the capacity of 



production scrap. Consumable electrodes or 
billets for their manufacture are subjected 
in addition to thermal treatment-holding at 
temperature of 300-600 C in the course of 
0.5^.0 h. EFFECT: improved quality of 
ingots, possibility of manufacture of some 
parts for metallurgy, for instance, some 
parts of tuyeres of blast furnaces. 7 cl 
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M3o6peTeHne oTHoewTen k cneijviajibHOM 
sneicrpoMeTannyprvivi , TOHHee k 

sneiapouinaKOBOMy nuTbio, m MoweT 6bJTb 
ncnonb3oeaHO Ann nonyseHnw Aeranevi M3 
KOMnaicTHbix otxoaob Mem w (win) ee cnnasoB. 

M3BecTeH cnocoG aneicTpownaKOBoro 
nepennaBa KOMnaKTHbix MaTepnanoB, no 
KOTODOMy npOM3BOAHT sneKTpoujnaKOBbift* 
nepennaB pacxoayeMoro sneicrpOAa m pacnnaB 
4)opMnpy»OT b KpMcrannnaaTop [1J. 

HeAocTaTKOM M3BecTHoro TexHvmecKoro 
peweHMn nanneTcn HH3Koe KaMecTBo cnnTKa, 
noJiynaeMoro aneKTpouinaKOBbiM nepennaBOM 
KOMnaKTHbix otxoaob Me ah n ee cnnaBOB. 

Han6onee 6nn3KMM aHanoroM nanneTcn 
cnoco6 aneiapoujJiaKOBoro nepennaBa 
KOMnaKTHbix MaTepnanoB, no KOTopoMy 
nsroTaannBaKDT M3 otxoaob npon3BOACTBa 
3aroTOBKM, nonyMaraT M3 hwx pacxoAyeMbie 
oneKTpoAbi, bboaat (fcnioc, nnaBHT 
pacxoAyeMbie sneicrpoA n 0>opMnpyioT oihtok 
[2]. " . 

HeAocTaTKOM MssecTHoro cnoco6a nBnneTcn 
HM3K06 KanecTBO c/iMTKa, nonynaeMoro 
aneKTpoujnaKOBbiM nepennaBOM KOMnaKTHbix 
otxoaob Me ah n/unu ee cnnaBOB. 

TexHHMecKaa 3aAana M3o6peTeHHfl - 
noBbiiueHne KanecTBa en mica, nonyMaeMoro 
aneKTpoujJiaKOBbiM nepennaBOM KOMnaKTHbix 
otxoaob MeAM n/nnn ee cnnaBOB. 

PeweHue nocTasneHHOfi TexHHMecKOfi 
3aAann AOCTuraeTCfl TeM, mto 6epyT 
pacxoAyeMbie OAMHapHbifi nnn pacmenneHHbifl 
aneKTpoA. u3roTOBneHHbii* H3 KOMnaKTHbix 
otxoaob Me am M/nnn ee cnnaBOB, n 
aneKTpoujJiaKOBbiM nepennaBOM cfcopMHpyioT 
cjimtok b KpncTannvi3aTop. PacxoAyeMbie 
aneKrpoA H3roTaannBaiOT H3 KOMnaKTHbix 
otxoaob, nony^aeMbix npn M3roToaneHnn 
AeTanefl h (una) M3 BbiiueALUHX M3 ctdo« 
AeTsmevi o6opyAOBaHun. SneirrpoAbi mjim 
3aroTOBKM Ann H3roToaneHnn aneiapoAQB 
noABepraioT TepMHHecKotf o6paooTKe 
BbiAep)KKe npn TeMnepaType 300-600°C b 
TeMeHne 0,5-4,0 nacoB. Ann oonerMeHMn 
B036y>KAeHMfl npouecca aneicrpoiunaKOBoro 
nepennaBa ucnonb3yioT naKeTbi M3 CTpy>KKvi 
MeAn h (nnn) ee conaaoB BbicoTotf 60-150 mm. 
Ann BeAeHMfl npoijecca aneiapoiunaKOBoro 
nepennaBa wcnonb3yK>T cfnioc, coAepwa 11411 ft 
10-30% CaF2, AIF3«nNaF - ocTanbHoe una 
10-30% Nad, 20-45% AlF^nNaF, CaF 2 - 
ocTanbHoe. 

H3BecTHO, mto oneKTpoujnaKOBbifi nepennaB 
pe3K0 noBbiiuaeT KawecTBO nuToro MeTanna 
(noBbiiuaioTCfl MexaHHMecKwe xapaKTepucTWKVi, 
yMeHbwaeTcs? KonvmecTBO apeAHbix npHMecefl, 
HeMeTannnMecKMX BwiiOHeHMH w t.a ), noaTOMy 
nacTO Ann nonyneHMfl KanecTBeHHofi 3aroTOBKH 
ncnorib3yioT AByxcTaAHfiHbifi npoi^ecc: 
i43roTaB/iMBaiOT oSbiHHbiM nmbeM pacxoAyeMbie 
aneKTpoAbi, KOTopue saTeM nepennasnniOT 
oneKTpoiunaKOBbiM cnocoooM Ann nonyneHUfl 
KaHecTBeHHOft OTnuBKH. B HacTOfltAee apeMn 
KOMnaKTHbie otxcaw (o6pe3KM 3aroTOBOK, 
npoKaTa, iiokobok, BuweAWMe M3 cTpon AeTann 
o6opyAOBaHnfl) nepepa6aTbiBaiOT TaioKe no 
yKa3aHHOMy Bbiiue AByxcTaAHftHOMy npoi^eccy. 
nonbiTKH ncnonb30BaTb CTaHAapTHyio 
TexHonorMK) ahh sneiapoiunaKOBoro nepennaBa 

KOMnaKTHbix OTXOAOB npHBOAHT K 

HecTa6nnbHOCTn npoi^ecca nepennaaa m 

CHH)KeHMIO lOMeCTBa OTJ1MBKH. 3TO CBfl3aHO c 
TeM, HTO M3CT0 OTXOAbJ n DOM 3 BO ACTB3 

(pasnMHHbie o6pe3KM ruiMT n AP-) MMeioT Manyio 
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nnomaAb nonepenHoro ceMeHMfl m aoct3tomho 
oonbiiiyio AHMHy, nooTOMy Ann BeAeHMn 
npoi^ecca nnaBKM nx Ha6npaK>T b naKeTU, T.e. 
roTOBAT pacmenneHHbifi aneiapoA. 
OoopyAOBaHne, BbiiueAUjee M3 CTpo* m 
npeAHasnaMeHHoe Ann vi3roToaneHktR 
pacxoAyeMbix aneiapoAOB, nacTO b npoi^ecce 
3KcnnyaTaL^nn HaicnenbiBaeTCfl, T.e. HMeeT 
Hanpfl)KeHHoe cocTOflHue. B npoi^ecce 
nepennaBa aneiapoAbt HarpesaioTCfl b HuxHeA 
nacTH TennoM uinaKOBofl BaHHbi n otxoa^imumh 
rasaMM, mto npHBOAHT k A©4>opMai4nn TaKoro 
snexTpoAa no ero AnviHe n 3aMbiKaHtuo Ha 
6oKOBbie CTeHKH KpncTannn3aTopa, mto 
HapyoiaeT cTa6nnbHOCTb npouecca 
sneiapoiunaKOBoro nepennaBa u CHM^aeT 
KanectBO cnnTKa. fln« npeAOTBpameHHfl 3Toro 
sneKTpoAbi Mnn 3aroTOBKM oneKTDOAOB 
noABeprawT TepMMHecKOvi o6pa6oTKe, KOTopaa 
cHUMaeT ocTaTOHHwe HanpH^eHvifl. fleTanwi 
ooopyAOBaHMH, npeAHasHaneHHbie Ann 
sneKTpoiunaKOBoro nepennaBa, nacTO MMeK)T 
oTBepcTun, na3bi n APyrwe HepoBHocTM 
noBepxHOCTM, PAe mokot CKannnBaTbcn anara, a 

TaiOKe OCTaTKM CM33KH, KOTopan 

ncnonb30Banacb Ann AaHHoro ooopyAOBaHMn. 
3arpn3HeHM« Ha aneiapoAax yxyAiuaioT 
KanecTBO cnnTKa. flnn Bbi)KviraHHH cMa3KM t 
yAanenun Bnam n cHkwceHMn ypoBHfl 
ocTaTOMHbix Hanpn>KeHMfl aneiapoAbi unw 
saroTOBKn sneiapoAOB npoKannBawT npw 
TeMnepaType 300-600 °C b TeneHMe 0,5-4,0 
MacoB. Hh)khmm yposeHb TeMnepaTypw m Manoe 
BpeMn peKOMeHAyeTcn Ann yAaneHkin anarvi n 
HeoonbiuoM ypoBHe ocTaTOMHbix Hanpn>KeHM«, 
BepxHMM yposeHb TeMnepaTypw n 6onee 
AnviTenbHoe BpeMn Heo6xoAMMO Ann 
Bbi>KviraHn« oonbiuoro KontmecTBa rycTov^ 
CMa3KH M3 myooKnx OTBepcTHtf n Ann CHnTun 
BbicoKoro ypoBHfl ocraTOHHbix Hanp^KeHMM. 

flnn o6nerMeHnn B036y>KAeHnn 
sneiapoLLinaKOBoro npoi^ecca ncnonb3yioT 
naKeTbi H3 cTpy>KKn Me ah h (nnvi) ee cnnaBOB 
BbicoToPi 60-150 mm. yKa3aHHbte paaMepbi 
o6ecneHMBa)OT 6biCTpoe B03 6y>KAe Hue 
sneKTpoiunaKOBoro npoi^ecca n pacnnaaneHne 
Bcero naKeTa CTpy)KKM. 

Han6onee BbicoKoe KanecTBO cnMTKa 
o6ecneMHBaeTcn npn ncnonb30BaHMn b 
on e KTpo Lima ko bo m nepennase cfnioca cocTaBa: 
10-30% CaF 2 , AIF 3 .nNaF - ocTanbHoe nnn 
cocTaBa: 10-30% NaCI, 20-45% AlF^nNaF, 
CaF 2 - ocranbHoe. 

npviMep peann3ai4nn cnoco6a. flnq 
M3roTOBneHnn pacxoAyeMbix aneiapoAOB 
ncnonb3yioT BbiiueAUJMe H3 CTpon nnMTbi 
KpMCTannn3aTopoB MaiuHH HenpepwBHoro nMTbn 
3aroTOBOK. MaTepnan nnuT - MeAb M1. ITnuTbi 
pe>KyTcn Ha 6pycKM ceneHneM 90 x 90 mm, 
AnuHa He pernaMeHTMpyeTcn (Ha boo BbicoTy 
KpncTannn3aTopa). nnnTbi mmciot 

TexHonorviMecKMe OTBepcTun Ann oxna^KAeHMn 
KpncTannn3aTopa. a TaiOKe MMeioTcn MecTa, rAe 
HaHoewnacb cMa3Ka. nopesaHHbie 3aroTOBKM 
npoKannBaioT npn 500°C b Te^eHne 1 Maca. 
nocne npoKanKM 3aroTOBKM CBapusaiOT Me)KAy 
co6o^ Ann nonyneHkin saAaHHoft ahmhw 
pacxoAyeMoro oneicrpoAa. Pe>KMMbi csapKw 
o6bNHbie Ann Mepy\. Ha Tenexacy c noAAOHOM 
ycTaHaBnueatoT HenoABkOKHbiw 
BOAOOxna^KOaeMbiH KpncTannn3arop b bma© 
yceneHHoro KOHyca. fluaMerp HWKHero 
ocHoaaHkin - 210 mm, A^aMeTp BepXHero 
ocHoaaHwin - 200 mm, BbicoTa 1200 mm. Ha 
cepeAMHy noAAOHa ycTanaBnuBaeTcn naxeT M3 
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npOKaneHHoft MeAHOfi crpyjKKn (MapKvi M1) 
AviaMeTpoM 100 mm m BbicoTofl 90 mm. C 
noMou^bK) Kpana pacxoAyeMbifl aneKTpoA 
BBOAHTCfl a KpncTa/uiM3aTop ao KOHTaiaa c 
naKeTOM CTpyxooi h 3acbinatoT cpmoc cocTaBa: 
20% CaF 2 , 80% AIF 3 .nNaF. flanee npouecc 
arieiapoainaKOBoro nepennaBa ocymecTBrwioT 
no crraHAapTHOfl TexHonorow: noAaioT 
HanpaweHue n ocyinecTB/iHioT nepennaBneHne 
pacxoAyeMoro sneKTpoAa. 3neKTpoujnaKOBbJfi 
nepennaB ocytnecTanfUOT Ha ycTaHOBKe 
3Wn-2,5 BPH1. rioc/ie OKOHHaHMH 
ct>opMMpoBaHMfl cnnTKa m era nonnoro 
oxna>KAeHHfl chvitok yAanaioT M3 
KpncTan/in3aTopa m, iok npaBuno, 6e3 
nocneAyrcmefi TepMMHecKOfi o6pa6oTKM 
HanpaannioT Ha MexaHnnecKyio o6pa6oTKy Ann 
n3roTOBfieHMfl A©Tanevi MeTannyprviHecKoro 
npon3BOACTBa, HanpuMep, pbinbHofi Hacrw 4>ypM 
AOMeHHbix nenew. 

TexHMKO-aKOHOMMHecKoe npenMyu^ecTBO 
3aflBneHHoro TexH hh ecKO ro petueHUH 

3aKJlK)HaeTCfl B BOSMOKHOCTW yTMJiM3aunn 

KOMnaKTHbix otxoaob Me ah n/nnn ee cnnasoB c 
MUHUManbHbiMn aaTpaTaMu, npki 3Tom 
ncKniOHaeTCfl p«A npeAenoB h ooecneHkiBaeTCfl 
Tpe6yeMoe KanecrBo cnHTxa. 

MCTOHHUKM MHtfcOpMaiJlIM 

1. MeAOBap E.H., JlaTaw K).B. 
3neKTpoiuriaKOBbi« nepennaB. KneB: HayKOBa 
AyMKa, 1965, c. 19-21. 

2. naieHT P<t> 2063455 C1. C 22 B 9/18, 
10.07.1996. 

(Dopiuyna M3o6peieHHfl: 

1. Cnoco6 aneKTpoiiinaKOBoro nepennaBa 
KOMnaKTHbix MaTepnanoB, BKniOHatomHfi 
n3roToaneHne H3 otxoaob npon3BOACTBa 
3aroTOBOK, nonyneHkie M3 hmx pacxoAyeMbix 
a/iexTDOAOB, bboa cfenioca, nnasneme 
pacxoAyeMoro sneiapoAa u $opMnpoBaHne 
cnnTKa, oTnnHaK)i^M^cfi TeM, hto b icanecTBe 
otxoaob npon3BOACTBa Mcnonb3yK)T KOMnaxTHbie 
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OTxoAbi Me ah n/nnn ee cnnaBOB. a 
pacxoAyeMbie sneiapoAbi una 3aroToaKH Ann 
M3roToaneHHfl pacxoAyeMoro aneiorpoAa 
AononHMTenbHO noABepraioT TepMnnecKofi 
o6pa6oTKe. 

2. Cnoco6 no n.1, omuHatomviflcfl TeM, hto 
An« npoi^ecca sneKTpoutfiaKOBoro neperuiaBa 
ncno/ib3yK)T oAHHapHbiM sneiapoA. 

3. Cnocoo" no n.1, OTnnHa»omnvicfl TeM, hto 
Ann npoijecca aneKTpoujnaKOBoro nepennaBa 
ncnonb3yioT pacmeruieHHbin sneiopoA. 

4. Cnoco6 no nrcooMy H3 nn.1 - 3, 
omimaiomMtfcfl TeM, hto b KanecTBe 
KOMnaKTHbix otxoaob Me ah h/mtih ee cnnaBOB 
ncnonb3yK)T OTxoAbi, no/iynaeMbie npvi 
M3roToaneHnn AeTanefl m/utm BbiweAWHX M3 
CTpofl A©Tanew o6opyAOBaHHfl. 

5: Cnoco6 no nio6oMy M3 nn. 1 - 4, 
oT/iMHaraiAM^cR TeM, hto pacxoAyeMbie 

3/ieKTpOAbl MJ1M 3arOTOBKM Pf\9\ H3rOTOBJieHMfl 

pacxoAyeMoro sneinpoAa noABepratoT 
TepMnnecKOii o6pa6oTKe - BbiAepKKe npvi 
TeMnepaType 300 - 600 °C b TeneHMe 0,5 - 4,0 h. 

6. Cnoco6 no nw60My M3 nn.1 - 5, 
OTnvmaiomHtfcfl TeM, HTO QJV\ B036y*AeHHfl 

npoi^ecca oneicrpownaKOBoro nepennaBa 
ncnorib3yiOT naKeTbi M3 CTpyxooi wepyi n/nnn ee 

Cn/iaBOB BblCOTOM 60 - 150 MM. 

7. Cnocoo" no nioooMy M3 nn.1 - 6, 
OTnvmaioiAMMcn TeM, mto Ana aneiapoujJiaKOBoro 
nepennaBa ncnonb3yiOT cpnioc, coAepjKau^nM, 
Mac.%: 

CaF 2 -10-30 
AIF 3 .nNaF - OcTanbHoe 

8. Cnoco6 no nto6oMy us nn.1 - 7, 
OTjinHaK3L4HMCfi TeM, hto An« sneKTpouj/iaKOBoro 
nepennaBa ncnonb3yioT cpmoc, coAep>Kai4MM, 
Mac.%: 

NaCI-10-30 
AIF 3 .nNaF-20-45 
CaF 2 - OcTanbHoe 



CM 



40 



45 



Ol 



so 



ss 



60 



